A c o m p a ris o n o f th e fo rm a tio n c o n sta n ts (log/^M Aß) g iv en in ta b le II in d ic a te s th a t th e o rd e r o f sta b ility o f th e te r n a ry co m p lex es in te rm s o f th e m etal io n is C u ( I I ) > N i ( I I ) > Z n ( I I ) > C d ( I I ) a n d in te rm s of s e c o n d a ry lig a n d as 1,2-pn > en > 1 ,3 -p n . T h e g re a te r sta b ility o f eth y le n e d ia m in e a n d 1,2 -p ro p a n e d ia m in e co m p lex es c a n be ex p la in e d o n th e b a sis of r in g size. In th e se cases five-m em bered rin g s a re fo rm e d , w h e rea s in 1 ,3 -p ro p a n e d ia m in e d u e to the in c re a se d c h ain le n g th six -m em b ered rin g fo rm a tio n tak e s p lace .
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In e a rlie r p u b lic a tio n s 1> 2, p h y sico -ch em ical stu d ie s o n th e sy stem s, c o p p e r (II)-o -p h e n y le n e d ia m in esalicy lic o r su lp h o sa lic y lic a c id s h av e b ee n re p o rte d . A su rv e y o f th e lite ra tu re o n th e m ix ed (te rn a ry ) co m p lex es re v eale d th a t sp e c tro p h o to m e tric stu d ie s 3 on c o p p e r ( I I ) -oxalic acid -en , p o te n tio m e tric stu d ie s 4 o n c o p p e r ( I I ) -s u lp h o sa lic y lic -l,2 -d ia m in o p ro p a n e a n d p o la r o g ra p h ic s tu d ie s 5 on c o p p e r ( I I ) -o x a lic acid -en h a v e a lre a d y b een c a rr ie d o u t. H o w e v e r, p o te n tio m e tric stu d ie s on th e sy stem , c o p p e r ( I I ) -o x alic ac id -d ia m in e s h av e n o t so fa r b een d e sc rib e d . I t w as, th e re fo re , c o n sid e re d w o rth w h ile to u n d e r ta k e d e ta ile d stu d ies of th ese sy stem s a n d in th e p re s e n t c o m m u n ic a tio n th e re su lts of th e p o te n tio m e tric stu d ie s h av e b e en p re se n te d . T h e d ia m in e s u sed a re o -p h e n y len e d iam in e (p h e n e n ) , e th y le n e d ia m in e (en) a n d 1,2-d ia m in o p ro p a n e ( p n ) .
Experim ental
M a te r ia ls: C opper n itrate C u (N 0 3) 2'3 H 20 used was E. Merck G .R. product. It was dissolved in doubly 1 G. K. C h a t u r v e d i a n d J. P . T a n d o n , Z. N a tu r fo r s c h g . 
S ystem I : C opper( II)-o-phenylenediam ine-oxalic acid
( Fig 
Discussion
C u rv es (A ) in F ig s. 1, 2 a n d 3 -re p re s e n t th e titr a tio n of c o p p e r n itra te in p re s e n c e o f o n e m o le o f th e se c o n d a ry lig a n d , i.e., ( p h e n e n ) , (e n ) o r ( p n ) . In all th e cases, a s h a rp in fle ctio n a t m = 2 (m = m oles o f a lk a li a d d e d p e r m o le o f m eta l io n ) in d ic a te s the fo rm a tio n of 1 : 1 c o p p e r c o m p lex w ith th e se c o n d a ry lig a n d . In the case o f C u ( I I ) : p h e n e n ( 1 : 1) system th e re o ccu rs one m o re in fle c tio n a t a b o u t m = 4 , w hich re p re se n ts th e d e c o m p o s itio n of 1 : 1 com plex fo rm e d in itia lly w ith th e fo rm a tio n o f a blade p re c ip ita te o f ( C u 0 'H 20 ) . T h e yellow c o lo u r in th e s u p e r n a ta n t liq u id d u e to th e lib e ra tio n o f th e a m in e also s u p p o rts th is view .
In th e c a se o f C u ( I I ) : en ( 1 : 1 ) a n d C u ( I I ) : p n ( 1 : 1) (C u rv e A , F ig s. 2 a n d 3 ) , th e re is a s h a rp in fle c tio n a t m = 2 , w hich in d ic a te s 1 : 1 m e ta l-am in e c o m p lex fo rm a tio n . In a d d itio n to th is, a fu r th e r in fle c tio n a t m = 3 re p re se n ts th e p ro b a b le d isp rop o rtio n a tio n o f C u ( I I ) -a m in e ( 1 : 1 ) co m p lex in to 1 : 2 C u ( I I ) -a m in e co m p lex a n d c o p p e r h y d ro x id e . T h e c o lo u r c h an g e fro m b lu e to lig h t p u rp le v io let is a lso s ig n ific a n t a n d it m a y also b e d u e to th is ch an g e. (m)->- (m)- In c u rv es B (F ig s. 1, 2 a n d 3 ) , a s h a rp in fle c tio n at m = 2 re p re se n ts th e p ro b a b le fo rm a tio n of ( 1 : 1) c o p p e r: oxalic a cid co m p lex . B elow p H 3 th e a d d i tio n o f a lk a li does n o t p ro d u c e a n y a p p re c ia b le change in p H . T h is, th e re fo re , re p re s e n ts a b u ffe r re g io n w here th e n e u tra liz a tio n of th e tw o lib e ra te d p ro to n s fro m ox alic a c id tak es p lace. C u rv e B show s a n o th e r w eak in flectio n betw een m = 2 a n d 3 m oles of a lk a li an d it in d ic a te s th e p ro b a b le fo rm a tio n of the m o n o h y d ro x y a n io n ic co m p le x : COOH COOH -Cu2® + 2 OH® COO® OH® C u rv es C (F ig s. 1, 2 a n d 3) re p re se n t th e titr a tio n of so lu tio n s c o n ta in in g iso m o la r so lu tio n s of c o p p e r n itra te , o x alic a c id a n d re sp ectiv e am in e d ih y d ro c h lo rid e in th e ra tio of 1 : 1 : 1 . In th e case o f c o p p e r-o x a lic a c id -p h e n e n system , one sh a rp in fle c tio n a t m = 4 in d ic a te s th e fo rm a tio n o f a ( 1 : 1 : 1 ) m ix e d chelate. D u rin g its fo rm a tio n the tw o lig a n d s i.e. p h e n e n a n d o x alic a c id sim u lta n e o u sly c o m p lex w ith th e m etal io n . T h e c u rv e C s ta rts a n d ru n s b elo w c u rv e s A a n d B in d ic a tin g th a t m ix e d co m p lex fo rm a tio n sta rts fro m th e v ery b e g in n in g . N o n -su p e rim p o s a b le n a tu re of th e th e o re tic a l c o m p o site cu rv e (d ra w n b y a d d in g h o riz o n ta l d ista n c e s of C u ( I I)-o x a lic ac id cu rv e to th e h o r i z o n ta l d ista n c e of th e p h e n e n c u rv e at th e sam e p H ) b elo w p H 5 .6 also su p p o rts th e above statem e n t. 
